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Abstract of JP1 1 233485 

PROBLEM TO BE SOLVED: To provide a machining method for removing a mechanical machined 
distortion layer while flatness after lapping of a wafer is maintained, and forming the chemically etched 
wafer whose surface roughens is improved, whose local deep pit is made to be more shallow, which 
has a smooth projecting/ recessed form and has an etched surface where particles and contamination 
do not easily occurs. SOLUTION: The machining method of a semiconductor wafer is constituted of 
processes for chamfering, lapping, etching, mirror-polishing and cleaning a semiconductor wafer 
obtained by slicing a single crystal bar. The etching process is alkali-etching and acid etching and 
especially, a reactive rate- controlling acid etching are executed. At that time, the etching margin for 
alkali etching is made larger than that of acid etching. A etching margin is set to be 10-30 &mu m in 
alkali etching and to be 5-20 &mu m in acid etching. 
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imem i ] msfi»*x 5 a x Lt#t¥i*^i 

— ^=3:< fc*>TOR9. x«yf->7\ 
JnXfrifetcfe^r . IWBxy f-y^xs^r;^ U x-y 

X— M<7)JnX2r1£. 

[ n#R 2 ] HtflBx -v^y /IS J7WJx 7 f> 

^ff'5t<Oi:rftifc*«rai:-«-4ll«?lltciB«<0 
^tt^x-vvoMXfrS;. 

cit*3S3 3 mm^y^-yrmfi. rwj^-yj-y 

5~2 O.umtt^ii M*JH1 *fcttW 
[M^4] BUieT^yx>yf->-^WNaOHyK 

jsjRifetiK o H*»arc*> o , isrx -y ^yymK ? 
78, pbl *fr^%&immmT$>&ztz 
w&t -rzm$m i tut 3<ji 3 w ^ i imcta 

5 ] ffifEigx -y * j^tf. RfSSOIfflftx «y 

0<^-f *trt> 1 ^^IEa^^#*^x-yNOjPX^„ 
[ft*JB6 3 friBSJC^MKXy^-v^W. 7 y 

bibl mm. *frt>%&mm*m&i^ y>jay% 
mm2 o~3 o s/ummLtzmwx'hhzt znm 
t-f&m&m 5 fciemtf^tt^x-^iDx^, 

cif*^8] it^-v^yy%titz*mw*7^-^x' 

-fe;Hf^fX2 0X2 Ommfc&ft&LTVmax 
36* 0 . 3 ^ m JilTT'S> 0 » Iro t° -y h U £ Ojg*ffi# 6 

[it #m 9 1 tuia^^^x-^cT) a <a f) co^mt- 

JBLfc^SflOX-yN. 
[000 1] 

& ^x-y Joxsat* Sr-ft^x y f - y ^BfcS-f i> 
[00023 

[«^*OSW3 ^ttgfiB^x-y^gJiXg 
Ttr^tt^x-^c^-SK fcBBffiO . 5 y & 
T^4. ^^^cOXStiSWtiO, **>-»<?!>Iga« 



^OXg^to^-i.. ±IE?)l*k Rx-yf-y?* 

muf. ? 7i, mm. mm. *frk%&mw$mtz 

X 0»^t~i+/iml7fyy'tSIItfe| l 

[00033 -T^to*?. 1 ) 9 -y fy/i», TTV 
[Total Thickness Variation ] (um) , LTV,„ 
[Local Thickness Variation ] (,um) ^t'^Ji§il 

[00043 z<r>T}v% vx.-y^y<ycr>n?kzmm'& 

>r ) ^■y^-yf&cDmwiziz. mvmtzmztimum 
x\ ±z £ #isc~- h&ju mmmco t- -y h tm&t& tz 

*>, e>y h tsifcWftA'f-* ^ » HiSt^-f 9)V 
y\) ^vj-yy&coikwcomaii. m^v^-yyizm. 

[0OO53I^T, x 7 fy/j?i»:j:ot. 7yt 

* t . tsffiffi$ $rex# u . #tcx -y ^- yrmzmmfc 

lz~f hZtWX'ZtUt. i&JMX'W-'r * 7)Vmi*? 
[00063 

<t o^S^c^^r$ftfv:t<7)T\ '/X-A05 yf 
V/f^ftSIJItSloo, «MWiDX2^«^|^* 

f&£Ltc< ^x-yf-y^B^W-r^-f^x yf-y^ 
X-y\ (Chemicaletched Wafer , CW) Jrf^t"-!)^ 
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m#V*-;WMtt&ktoJ:Ztltz*m&iyx-J\£ 
[0007] 

X LTfi^^tt^x-yN^ ^< i: *>H5XD . 7 y 
fy^, xy^-y^ «Biffi«^J:t/ ? ftfM-*xgj&»4> 
^r^^^^x-y^jDX^ffitctJ^T . B-fiex-y f-y 

Sr^fTi.^fls^X-yN^jDX^T'^i.. 
[00 08] ClOidt, x 7 fy/'II(:fcWT, 5 
■y fy^f^^x-yN^LT^-f T/P# yx-yf-y^ 
£*T^> T, 5-y try^^jfijg^^ L^WMma 
X£*JB£»£U <J:v>T-B!x-y^->'i7'S-fi : 3«Ii:(c < J: 
0 , T)Vi) y x -y f-^^«(C»*«BfW*»ue y h 
i: . fliBfflS -^f iJ&IHia®#£&#-$- * i 

Ty^Ux-y^-v^Xyf-v^ftSr. £ 

X .yfyy-OT -y ^->^ft i 0 < "f 4 

t. xf-fyt nftf*i* x >y yyts tp izmm Ltzm. 

Wk § *i£x -y f- y^fU; 0 1 t iz J; 4 . 
[00 09] BrS3H2fcSE»L7t«fca 

Hfriax-yf-yiT'xssrr/^yx-yf-yiT'of^. m 

olzLfz. Ztiii. T/^yx-yf-y^o^x-yN* 

tz*>. m^t^m^mmizmm^^zt^zx^xmrni 
mitLxm^mz-ttni. j*—?* 7/ummuz< < 

[00 10] ttz. M*3S3(ciEttLjfcJ:-3fc:. IrEx 
'vl-y^tt*. T)VtiVX.v*j-l/7\,zi5\\X\t \ 0 — 3 
O^m, Kx-yf->- ; y'{c;t5V">T{i:5 — 2 O/zmtf^ 
##iU\ T/U^yx-yf-yjncfci^-CU:, x-y^-y 

^fw±£ < &.g> tonTx -y -i-yrmzft&mm m% 
znmizfoh ±Msam&mm%mx't>& . lt , 

SSx-yf-y^tcfcivn^ x-yf-y^ft#;*£ 

looii] *^Bg(7)|f^4 l cie®u^%Bfl{i. r;u 

A'Jl'yfy/iJNaOH *m&& tzl&KO H&tm 

kt. 8x 7 fyy / a&77iS, fifSL tttt. *o*gB? 
7k?§*gfcL£. dcoid^x-yf-y^jSt-fSi:. T)V 
$ ij x . y ^y?\,z&\^X t . lx y f-y T'lcaH vc t . 



*miiztei?&x. yi-y7jt<?>mi*#)%&mi&. £t-7 

x-yNCDM^EOX yf-yj/ftSrJS.U^-ti-^: h-^;UO 

[ 0 0 1 2 ] *^J<0»*3S5tcie®L^^ 

mrffiKx-y^- R£#»X7fy/J:L 
fc. ^Oj: o£&x.y^y;?'£5cJE&jIMi:-ti>fc. T 
/^yx<y^v^{c^«,^H»fW5:a?^t«y hfc. 

[0013] »#!6 KiEttUfc J: 3 fc. R 

JCajafflKxv^^iftS. 778. HiBL ftSU **> 
^=5r-&?Ig?7K^?St. ^y3y$rillg2 0-3 0 g/L 

( y y wp> izmmLtimmk t*. 3^cx.y^- 
y^t-ri. k , x v^yymm&tfx k> -mmmiz 

[ o o 1 4 ] -e lt. *m&m>&7 iz&mLtimi 

it. m&m 1 =Srv % Lit *JI6 tciBtt<?5^rffi(c <£ o TJPX 

■yf-^^SrffoT. 5-yf>-^^JajK^i^Loo 
^f«!(£i<rtJPXS^Ji7&^*$tl. ^^T-Kx-yf-vj/^^T 
3 £ fe: i 0 . Ty^ Ux v^^^tc»««jjfftWr* 
V^b'-y hi: , «®ffl$ J ^fiJ^rDnfl^«^'K#$^^ 

Jfir^NWtOx-yN^&ifcj&tTS*. • 

[ o o 1 5 ] <k^x\ *micom-szi%8izimLtzmi 
«. -fk^x-yf-yj/^^^^^x-yNT-feoT. -t 

;^^fX2 0X2 0mmtCfctt4LTVmax *i0. 3 
mJaTC* 0 . 4>9t y C0g^:ffl*>'6 // mOTi: 

[00 16] f9^9(cie^L/cJ:d^. ^ 

#ft-/i-A<f)3^0(O¥%ISrO. 0 4^ml3lTi:L 
tz. ZCD^oiZ. *%WX"iZ, mibXy-iBX'. t-yhg? 

[00 17] 

*mkL%tft>wmt&-hK *&witztie>!,zm%.zti 

&i><DTliKc^. ZZX\ HI, 02t3j;^[a3«, 8 
>f ^f-^x-y\S- ^ y ty/f, T/U^ 'Ji'/fy/L 

jt^x-zNox-y^-y^fti:. mmwzm^t' y 

(Ml ) . TTV (02) fcilf«Hffi$ [Ra] (0 
3) i:O^Sr^LT^I>. H4(i. 8^>f->7X-yN 
5r 5 y ty ^ft. g?x y f-v^L^Ox-y^x y 
^"ftt. TTVkcommZ^LX^Z. H5{i. HRW 

^KX.yf-^^i^X yf-y^fthXX'Y >«fcDf(in 

zju-y+y-ztshizmm Ltzftti^coTF h m 

^knm&Z^LX^h. 

[0018] *^HJ^{i. ^7JC-J\<7)y y ty^-f^T) 
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[ 0 0 1 9 ] T/i^ V*>y+>-?ZWffllzMWt 
01(4. 8^yf>x-A*#l 2 0 0tf>7«y7TB 
WX'^ v^yym. 8 5*C. i!J£5 0%NaOH?k?§$ 
tT/WJx^yfy/IL^^x- y\<?)x •yf-y^'-ftJ: 

fc. 02(4. R|t<TTVi:tf>WttS:*U 03T'(4fl 
Bffl£ (Ra) bcOffl&tr^LX^h. 
[0 0 2 0] ZZX\ mW/J&Wm v h bli. 7'/f 

$ £ #ift*; t i> cr>X'h h . TJVtt U OWS. 

vvhmt$(?m*ffi>xtt~rz>&g&$>z>(?>x\ «ae 
■y h^m<-^^tmt u-*. 

[0021] TT V [Total Thickness Variation ] 

m^^pfrcom znmz^o®L@.x\ ^—y^mx^ 

1feWX'hZ>. &tz. LTV [Local Thickness Variat 
ion ] (jum)(4. lft^x-^Sr-fc/MilS. 20 
X20mmX(42 5x25mm) tC^-fiJU *£>-fe/KO 
tfj-C'fi tffv ^ffiffr t i®fr«f $ con* v * 3 8f[ 
t\ «-fcJKOLTV£LTV obc „ 1 ftO^x-Mco* 
tOfcWiLTV,,, fcB¥A/C:B9. ^x-yN^ffl 
S^STC^S. Ra (//m)(4. 4>4>IWDffi£ 

[00 2 2] Hl*»^BfW**V^v h<^)«ES*a< 

-r&(c:(4. tvi^ yxyf-y^ci^T l o/zmULtco 

X-yf-y^ft^ST'J)^, TTV (02) fcljumJU 
T. Ra (03) £0. 2 5jumJUTK-r4fctt. x-y 
f-V^(43 0//mOT^-r^^'J:V^ ffiot, Z-tl 
^im^LXTf^VJ^ y^y^^ y^-y^itt LX 
(4. 1 0^-3 0 jn mt>mWj:WSXhh. ltd. J^fiJtW 
&gg^b'-y h<7)SS£#fi/JMi (£>5;um) lCj£< . TT 



[0023] g?x-yf-y^x.y^y?*ft£l$rt 
Lfc. 04(4. 8^>f">X-A^#1 20 0«5 7 7 
ffiKT? y ty/ft, [ 5 0 %7 -y» :7 0%1 
K: 9 9%B»=1 : 2 : 1 (g«tt) ] tlyf/^ 
LT. -e<7)X -y f- y ^ft<W%ffi X -y f - y ^f*«T T 

V<OfficoM^Sr^LTV^. 05(4. -H&W3rSP>/^ 
y ^£ <fc 6 ^x -y f- y ^x-y \tf>x >y f - y VKb , 
u?(4'ix^x >y f-y^tf kisBB LfcrSft^co 

(4. JfoeTBStciOJpBOtfc. 

[0024] 05 j: o . xf^f yzmf&KMziz, m 

x.v+y?Wt&(i:< ti> 5 jxm&±. mmzxfj y 
£3S< -ttztblzli 10m mJiUhcDx > y f - y y&tf&grt' 
hh. H4*»4>. TTV&ljumJJlTKi-4fc» 

(C(4. x 7 f y/ftli 2 0 mWS^t 3^1. . Ur> 

x. ztit>zmi*Lxwnx.vi-ym^yi-y7tztL 
Xii. 5~2 0 umtfmWj:§mXh*) , #c w*t 
< (4(5(3: 1 0^mT'*4„ 

[0025] m±. T/W^ yx-yf-yj/fcJU&X-y^- 
y iy-cox y ^- y rTTC i: x >y 1-y?Wk t tf5MfiR*S0* I- 

®^T. TiWJx.yfyy'klX'yfyT'^ffflt 

Tiv-ti v^>yi-y?*MT%ttik. lx 7 fy 

^Srffd^(c4-oT. Mx^y^-y^O^ffl^mSr^ 
^t=«ffiBS-i*-, x -y ^- y/MJ +^tcll» 

[002 6] -r^t>. WJX 7 fyy'+8X7f 

yft-ttitf. 5fe-T. WJi-yfy/Ci-jts 9 
•y fy^^¥ia^^«Ht LootB*ftMniS*Ji*life 
(X^tlX'yfy^ff^ttJ;^ T;^'J 
x-y^-y^(c^-S.^HifW^v^b° y ^HO^iJ 

ym&*fm\-rh c\ t ^-ct s <, -e^. wjx 

<y^-y^x>yf-y^ft*, Kx-y^-y^cox-yf-y^ - 

ux-y *yymzmhmim%m^ v f<o»s * 

^<-Ti»(c(4. T/l^'Jx«y^-y/tt£:*#< fcisfiffi 
^coffi^x-y^-y^-c. xffvltfl'T 
iSMZ /h§ < -t*3fc*!)toMk $ttl.x -y f- y^fti 0 

[0027] *fW8-Cti. W-a»7W Ux 
■y ^-y^^ff-^^miC . i*»<t*3IS*W*»«EC«ai L 
T^^Kx-y^-y^Sr^T-p^W* U*. dix(4. T;P 
^ 'jx-yf-yi7-f*£7)^x-y^H(4vgttTS> 0 . i^ktt 
feftHttj^ft* L^ix^v Mj^X'h l.f^t. 

3tiwi^**j8arraiH^iiMbLTa*e{cwf. 

ffl-f4a»ft**7k^)i8ffi«. 0. l-3 0Xi«#iL 
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i oo 28] ate. raeaaaiftx.yf-^fcov^TK 

®l mm. »bl *frti%z>mm<Mmz. s^yav* 
m%2 o-3 o g/uzmMLtimmx-h^x, turn 
T)vt) yxTfy ymz&\ b?x y f - >- 
-es>&. f^x-y^^m*. m-sem^ v^-yvrnxh 
zmmimrnvKimmw. mmmm&m<omx'b2> 

JIM&X-yf-y^tD?^ C<7)RjEE#a^KX-yf-y 

T/M? 'J x .y ^->j7-c7)f^ tcfi d k . T/l^ 'J 

-itimtmnumx-m $■ l , &v >T*Rjs»iss!Kx - y 

mzL. mwmzz&wL. xf-f yft&mntmi-ti 
t&iz. tmmmm^y^^zit^ o 

[0029] tUij^y^f&nj^TVMr iji 7 fy^+ 
g?X -y ^-V^'O-SPg-ft^X y+yflzMf, 
'f X2 0 X 2 0 mmtijltl, LTViax fr'O . 3umM 

TX'$>&±mfo<y^-;^®mz%%_LxwM-f& z t 

t\njthZbtftt>*Z>. 
[00 30] 

-th-hK *mv,*z\tiuzm%.i*i\hi><r>x'\$%^. 
mmmi > igs^yf^^-yr^x-A (7771 

: # 1 2 0 0 ) LT&OX •v^yrmmZ 



®£20/imkU l8j^50ai%CONaOHyK?§?gC 
8 5°CT'4 5 OSIfflif »Lfc. SbMLMSk LT 

0. 3%<vimik*.mMzimLtzik. aat. 50% 

7 7 0%5B&: 9 9%pg?=l : 2 : 1 <§K 

it) A^fK&liKT'X-yf-v^S^l 0/imk LT 
^x-y^-y^^f-,^:. X y^-y^Sr|^Tt^i>c0^o 
Wi. ¥ffl*. e7N»§, o*aD£8Sl?g 

U x-yf-^co^SSriiaEt^o -e^S^^lfc^ 

-r. 

[003 1 ] x 7 f>^iatm-siii^ 

r^yx-y^-^^ft; gH: 20/im, Kftft : 5 1 
1L 2 0. l^m, ¥%ffi±3tf : 18. 1 — 

22. ljum. m^-y^-y^itii^tl^tl; 10//m, 
107{I. 9. 8//m. 8. 3 — 11. 3;um-C£>-o 
fc. ifc, TOK (TTV, LTV) s ADE& 

M<7)77-y b*X«!l5£§§ (U/G9 5 0 0. U/S9 6 

oo)^\an$(R a )iiKit <«c> 'i^m 
^mmummmmm&M^ (se-3cd zm^tz. 

[003 2] §^(c. dtaOSrSJ^Lfe. SlJgHBti, 
(80 'hSffil^lEtffiEflH^fflJgSS (SE-3F 
M) fcfflufc. »>x-an (lS2 0 0m 

m) nmmcD*&m6 ommzmnzx vfr^t) ^ m > 

X\ Ota*) (Wav i n e s s ) (J. m6t,Z^kLtz£o 

§ <7)iR£ 2mm RJH"CaWi]&» 4> O^iSSO^ffi 
Yj *»&Y„*jB}eu *<7>¥%ffiY£3feDk5g8L 

[0033] 
C«l] 







TTV 


LTVjk* ,j 


Ha 




^>^0 




«dBc 


¥*m (miu) 


W-im (urn) 


Cum) . 


fe^: (um) 


TOK (um) 




50 


o. y9 


0 . b 5 


0.18 


5 . 5 


0. 062 


J:bK«i 


50 


1 . 2 8 


0 . f 0 


0-11. 


4.5 




ttKWI2. 


50 


0 . 9 3 


0 . 3 8 


0 . 2 4 


*8 . 2 






50 


0 . 5 6 


0 . 7 


0. 2.2 


5 . 8* 


0. 033 




50 


0.56 


0. 2 7 


0 . 19 


5 . 2 


0. 02 3 



[S] 1) 2 0x2 OmmCO^USK^— /v^fc^Lfc^Ofiyyio 



[0034] UtWffll) Off. TJUAVzc-y+y?- Hfttttxyfy/LfcH. i£*>tcx.yf->-^gg$. 

ti. X7fy^@^4jumt LfcJaWi^ttMi k 3 6^mk LTigx-y f->^(cj&»»«;. aK-(bic**k: 



Lfc. 

[0035] ( JttRW 2 ) mtWCSUB Lfcx -y f - y ^ , 

[0036] <IO^*^i>Bj^^j; 3 £ n Tviofr Ux 
>y f - y ( JfcKW 2 ) Tii . >7x-/ \cr>¥±BJ£(;S: J: 
v ^^BBffi$ J ^^H»rW=3raiv ^ t° -y b «o» $ < =Sr 
•5. TWJx./fy^Ix.yfyy' (JtHRMl ) £ 
L*:*§-£Ji. Hx-yf-^ftjWfcfcuOT, l(;>)x- 

ts^L-cx-y^-y^-fiiw:' (Hifi0Si ) , w-im, mm 

mffiMTWm Lfcfg*. Hfitft 1 iiJt^J 2 fc«KT# 

[0037] ( Hii^j 2 ) s@8 >f yf(07 v r^x- 

^ ( 7 >y7TE?4#^ : # 1 2 0 0 ) S-ffifflLT^X-y 

•y^-^^'-ftSMSr 2 O^mi: U *UK5 0fi*%<7)N a 
OH*jS«fc:8 5X;-C4 5 0»iai«atLfe. <Kfc. St* 

ftsjyii: lt o . 3%^«ai8-(bic«*fc:aaitfca, * 

5 0%7 7 i: 7 0%?gK: 9 9%If®=l : 

2 : i (mat) frt>&L2>mmt l zisyayzmm2 7. 

frost. x*?-:^£jRTLfc*>tf>fc:oivtM\ ^Fffl 
JK. ft©H$. t°-ybMZ. dfcD£}Bl5£L. x-y^-v 

ftaM^X^y^yiy'^m^^fflJK (TTV. LT 
Vmax ) t 3fa9fcfcVvt3r^£S£fcj&Cf!|.&. 
[00 38] (HS60I3) it:@8^ yf©577-/X- 
/NlCti^T. 7-yTffi&#^i:LT. #1 20 0fc#l 
5 0 0 fcflfffi LfcJaWi, &ttft|2 i: ISJ-^ttT'TVP 

*'Jx ■/fyy'iiKi^lx vJ-y79mZfi% 
\\ Xyfy/^jUt^Coutll *t 

#as^x y^-y y<mmm^im. (ttv. lt 

Vmax ) t o fc 0 V vt & £ <fc #HJJ6T'£> 

[ o o 3 9 ] &t>. *wm. iMzmmmmimfezti 
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